Retained calculi in the cystic duct or gall bladder remnant can present as a post-cholecystectomy problem. Increased suspicion is necessary to diagnose this condition in a symptomatic post-cholecystectomy patient. Ultrasonography usually detects this condition, but magnetic resonance cholangiopancreatography is the test of choice for diagnosis as well as for surgical planning. Laparoscopic re-excision of the stump in most cases is feasible and safe. It is increasingly becoming the treatment of choice.
Introduction
Retained stone in a remnant of cystic duct or gall bladder is a well-known factor, among a number of causes which can present as post-cholecystectomy problem. Laparoscopic cholecystectomy (LC) has favored the division of cystic duct closer to the gall bladder. This is of paramount importance to avoid iatrogenic injury to the common bile duct. However, this renders the possibility of leaving a long cystic duct remnant [1] . Frequently, even gall bladder remnants remain behind either because of performance of subtotal cholecystectomy or as a result of improper identification of the gall bladder-cystic duct junction, due to inadequate skeletonization of the cystic duct [2] . This problem compounds during performance of LC for acute cholecystitis or Mirizzi's syndrome. The large number of patients (85%) [3] derives relief of symptoms following this procedure. Five percent of patients after laparoscopic cholecystectomy still continue to have severe, persistent pre-surgical symptoms, and significant numbers among these patients have cystic duct or gall bladder remnant stone [4] .
Patients and Methods
We managed 13 such patients of cystic duct stump stone and gall bladder remnant stone, between 2010 and 2015 ( Table 1) . Because of incomplete data, one patient was excluded from the analysis. This is a retrospective, observational study.
Results
Upper abdominal pain was the universal complaint among our patients. However, the duration of symptoms varied widely, ranging from 8 days to 8 years (median 2.25 months). Eight patients had the history of open cholecystectomy and four patients had undergone LC in the past. The time gap between the index surgery and the development of symptoms is also quite varied in our series (range 0-10 years 11 months and median 39.33 months). There was no relief of symptoms in two patients after the index procedure. They continued to have persistent symptoms for many years. On the other hand, one patient developed symptoms, 10 years 11 months after the first procedure. One patient was diagnosed with cystic duct stump stones on post-operative day 1 by ultrasonography as the operating surgeon suspected the condition (patient no. 11), though the patient became symptomatic only after almost 2.5 years. Ultrasonography detected the condition in eight (66.67%) patients. Magnetic resonance cholangiopancreatography (MRCP) diagnosed the condition, when considered, in ten out of ten patients. One MRCP done outside was reported as normal, but the cystic duct stump was picked up on reviewing the images. Nine patients were considered for laparoscopic completion cholecystectomy. Laparoscopic completion cholecystectomy could be successfully performed in seven (77.78%) patients. In all laparoscopically completed cases, cystic duct stump could be clipped and divided except in one patient where it was ligated with suture. In one patient, the cystic artery stump was initially mistaken for the cystic duct stump during surgery, but comparing the size of the specimen with the MRCP size of the stump, we realized the mistake and proceeded to dissect out the true cystic duct stump. In two patients, the laparoscopic procedure was converted to an open procedure, in view of dense adhesions, making dissection extremely difficult. Two of our patients had distal common bile duct stricture, which required an additional procedure in the form of a Roux-en-Y choledochojejunostomy in one and choledochoduodenostomy in another. Post-operative recovery was uneventful in all the cases. After a median follow-up of 42 months (range 6 months to 5 years), all but one patient remained asymptomatic after the performance of the completion procedure. In this patient (patient no. 9), she presented 6 days after the completion surgery with upper abdominal pain. Serum bilirubin (total and conjugated), alkaline phosphatase, and gammaglutamyltransferase were raised. Her MRCP was normal. Endoscopic retrograde cholangiopancreatography (ERCP) did not reveal any retained stone; however, symptoms resolved after endoscopic sphincterotomy. We suspect the symptoms were due to passage of stones in the bile duct from the cystic duct stump.
Discussion
Florcken in 1912 first reported the problem of Bcystic duct remnant^ [5] . A cystic duct remnant is a term used when the size of the cystic duct following cholecystectomy is more than or equal to 1 cm [6] resulting in persistent symptoms. In our series, the presentation has been persistence or recurrence of intermittent upper abdominal pain. Thus, such symptoms necessitate appropriate investigations to exclude this condition. Nihilism from the surgeon's side and mere treatment of the symptoms following cholecystectomy should be avoided. Interestingly, recurrent symptoms may occur years after cholecystectomy with an apparently long symptom-free interval. This fact has been quite evident in our series.
Although literature regarding this entity is sparse, however, some researchers have reported the incidence of cystic duct stump syndrome to be as high as 16% [4] . With the establishment of LC as the current standard of care for gallstone disease, it is thought the incidence of cystic duct stone has increased. Laparoscopically dividing the cystic duct close to the gallbladder is advocated to prevent bile duct injury and that increases the possibility of long cystic duct stump. In a study of intravenous cholangiography in 113 post-cholecystectomy patients, Keiler et al. found that > 65% patients had > 1 cm cystic duct left in situ, and they hypothesized that these patients may develop post-cholecystectomy syndrome [7] .
But even in patients with history of open cholecystectomy, the incidence is significant in our experience. Eight patients had undergone open cholecystectomy in our series among 12 patients, and 3 of them had multiple procedures in the past.
It is believed that laparoscopic subtotal cholecystectomy is a safe and definitive procedure during difficult situations [8] . Therefore, chances of retained stones in a gall bladder remnant or a cystic duct stump seem to increase in such scenarios.
In an ideal scenario, the cystic duct stump should not be more than 0.5 cm [9] . This necessitates division of the cystic duct close to the bile duct. In our series, stump length varied from 1.3 to 6 cm (Fig. 1) . This clearly reiterates the need for careful dissection of cystic duct up to its junction with the common hepatic duct, before occlusion and division, in elective conditions.
Palanivelu et al. found that MRCP was 92% accurate and ultrasound was only 60% accurate [10] in the evaluation of this entity. Ultrasonography has detected this condition in 8 out of 12 patients (66.67%) in our series. This finding was confirmed at the operation. MRCP has emerged as the optimal method for evaluating the biliary tree in these cases, especially if ultrasonography (USG) is inconclusive. It is non-invasive and helps in improved preoperative planning [11] . MRCP (when considered) has detected this condition in ten out ten patients of our series, and it was helpful during the surgery for identification of the cystic duct stump (Fig. 2) .
Traditionally, gall bladder or cystic duct remnant stone has been managed with open completion cholecystectomy. In view of the effects of the previous operation which results in considerable adhesions, performance of such procedures with laparoscopic approach was discouraged [12] . Now, there are increasing reports in the treatment of this problem with laparoscopic approach [13] [14] [15] [16] [17] . In our series, seven out of nine patients could be treated laparoscopically where it was tried. Dissection in most situations was difficult, so safety-first strategy should hold the key and conversion to open should not be considered a failure.
Alternative, strategies have been cited in the treatment of this condition, like extracorporeal shock wave lithotripsy [18] and ERCP [19] . But, these strategies are anecdotal. Such non- 
Conclusion
Cystic duct stump and gall bladder remnant stone are not infrequent as it was believed earlier. Epigastric or right upper abdominal pain after cholecystectomy should prompt for a search for this condition if no other cause of the pain is found. MRCP should be considered in the algorithm of postcholecystectomy upper abdominal pain if USG is inconclusive and it helps in surgical planning. Surgery is the treatment of choice. Laparoscopic approach now should be a part of the surgeon's armamentarium in the successful treatment of this condition as this can be done safely in most of the patients.
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